Abstract: Lateral patellar dislocations can damage the medial patella femoral ligament. Nonoperative care is preferred but some tears may require a surgical intervention. Patella fractures are considered a risk factor after surgery. The technique described in this Technical Note avoids any bone tunnel drilling, which may eliminate the possibility of a patella fracture. The surgical procedure uses periosteal fibro-osseous tunnels to a double-limbed gracilis graft to reconstruct the upper and lower borders as conventionally used for medial patella femoral ligament reconstruction. Once the graft is tensioned, it is sutured to the periosteal fibro-osseous tunnel with 2 sutures on the medial side and at least 1 suture on the lateral side of each periosteal fibro-osseous sleeve. Each of the 2 periosteal fibro-osseous tunnels has 3 to 4 sutures securing the graft. After surgery, the patients complete 5 phases of rehabilitation to reduce swelling and to regain their strength and range of motion.
P atella dislocations comprise approximately 2% to 3% of all knee injuries. On dislocation, a pop is often felt and swelling of the knee ensues. 1 Damage may occur to the articular cartilage of the lateral femoral condyle and medial patella, medial patella femoral ligament (MPFL), and vastus lateralis oblique muscle. 2 MPFL injuries typically occur with lateral patellar dislocations because this ligament contributes approximately 60% of the medial restraining force. 3 When the MPFL is injured, nonoperative care is the choice of treatment. 4 However, patellofemoral pain complicated by recurrent instability is a complication to nonoperative treatment. 5 MPFL reconstruction that addresses only ligamentous factors has led to sufficient clinical results and low redislocation rates. 6 Unfortunately, patella fractures have been reported in the literature as a complication after MPFL surgery. As our technique avoids any bone tunnel or drilling, it may eliminate the possibility of patella fracture after MPFL reconstruction. The purpose of this Technical Note is to present an MPFL reconstruction technique with suture fixation in periosteal tunnels for patella fixation.
Surgical Technique Preoperative Evaluation
The preoperative examination requires insight concerning the history of the patient's initial injury, episodes of dislocations or subluxations, and generalized ligamentous laxity. Instances of instability should be noted along with their physical activity level. Clinical examination includes analysis of patella tracking, manual tilts to identify alignment and apprehension, and patella displacement along with identifying any factors that alter the patellofemoral joint mechanics. Attention should be directed to a J sign, because it may portend high-grade trochlear dysplasia. Ligamentous laxity can be assessed with a Beighton scale. Bony injuries are ruled out by radiographs, and magnetic resonance imaging (MRI) identifies chondral and soft tissue injuries. Frequently, MPFL injury is identified with MRI. Femoral lesions are reported to be more common, whereas patellar avulsions may be more easily visualized with MRI. A bone bruise on the lateral extra-articular trochlea is pathognomonic and confirms the patellar dislocation. Patellar instability is confirmed by diagnostic knee arthroscopy.
Patient Setup
Under general anesthesia, the patient is placed in a supine position on the arthroscopy table. The nonoperative leg is positioned lower than the operative knee. The operative knee is placed at 90 flexion. The intended incision points are marked over the medial femoral condyle and medial border of the patella.
Performing the MPFL Reconstruction Procedure
The operative technique is outlined in Video 1. To harvest the gracilis, a 5-to 7.5-cm incision is made over the pes anserinus insertion point. Using a tendon stripper (Arthrex, Naples, FL), the gracilis is exposed and released. The gracilis is then doubled to reach a minimum length of 10 cm. The normal MPFL is approximately 4 cm long.
The femoral tunnel is created at Schottle's point that is the fluoroscopic location of the femoral origin of the MPFL. According to Schottle et al., 7 Schottle's point can be located 1 mm anterior to the posterior cortex extension line, 2.5 mm distal to the posterior origin of the medial femoral condyle, and proximal to the level of the posterior point of the Blumensaat line. The guide pin is marked with a clamp at the bone surface (Fig 1) . Patellar periosteal fibro-osseous tunnels are created with a series of incisions in the periosteum (Fig 2) . The periosteal tunnels are undermined with a No. 15 blade and expanded with a clamp (Fig 3) . The first periosteal tunnel fibro-osseous is created at the junction of the proximal third and middle third of the patella and can be confirmed with a metal clamp with fluoroscopy ( Fig  4) . The suture is passed through the periosteal fibroosseous tunnel for graft passage (Fig 5) . A second periosteal fibro-osseous tunnel is created at the junction of the patella and the quadriceps tendon (Fig 6) . Each tunnel has 2 individual sleeves that the graft passes under. In between the 2 sleeves the graft passes over the periosteum (Fig 7) . Manual pressure allows the patella to be reduced symmetrically in the trochlea. The shuttle sutures are passed between layer 2 and layer 1 (Fig 8) .
The graft is inserted into the femoral tunnel and secured with an interference biocomposite tenodesis screw (Arthrex) (Fig 9) . The 2 limbs are separated, and passed under layer 2 and through the periosteal tunnels into the individual periosteal sleeves with the 2 shuttle sutures (Fig 10) . (Fig 11) . We use a suture on each side of the 2 sleeves for each graft limb (Fig 12) . Frequently, we assess patellar position after the first suture is tied and after the first graft limb is secured to ensure good patella seating in the trochlea. The distal limb is secured first. Patella position is confirmed arthroscopically to ensure that the median ridge, lateral facet, and medial facet are appropriately aligned. The proximal graft limb is secured in a similar fashion to the distal limb. With periosteal and suture fixation, there are no drill holes in the patella, as fractures have been reported with suture anchors. Arthroscopic views through the anterolateral portal confirm that the patella seated symmetrically in the trochlea. To this point, there have been minimal complaints of the suture knots over the anterior aspect of the patella. 
Postoperative Care
The patient is placed in a long hinged rehabilitation brace locked for ambulation and sleeping during the first 4 weeks. The patient can weight bear as tolerated using crutches. Goals of the immediate postop phase (days 1-7) are to diminish swelling/inflammation, diminish postoperative pain, and initiate voluntary quadriceps control. Active knee extension is prohibited. The acute phase (weeks 2-4) goals are to control swelling and pain, promote healing, and improve quadriceps strength. The brace may be unlocked to 90 for sitting and the patient is transitioned to a patellar stabilizing brace at 4 weeks. The patient may discontinue crutches as gait is normalized. The subacute phase (weeks 5-8) is geared toward improvements of muscular strength and endurance control that is focused on the extension mechanism. The criteria to progress to the strengthening phase (weeks 9-16) are that range of motion is at least 0 to 115 , absence of swelling/inflammation, and voluntary control of quadriceps muscle group. The goal of the strengthening phase is the gradual improvement of muscular strength using functional activities/drills. The final phase is focused on the return to activity. With proper range of motion and strengthening exercises, the patient typically returns to full activity approximately 4 to 6 months after surgery.
Discussion
Acute patella dislocations are the primary reason for tears of the MPFL. Fortunately, reconstruction of the MPFL is a successful treatment option for MPFL tears. 8 Fractures of the patella may arise from MPFL surgery. Shah et al. 9 reported 4 patients who endured patella fractures where the surgical procedure used transpatellar tunnels. Similarly, Parikh et al. 10 found 6 patellar fractures in which 5 were transverse patellar fractures that were through patellar tunnels. Drill holes made within the patella have been identified as a risk factor for patella fractures. 11 Techniques have been developed to avoid patella drilling to lessen the likelihood of patellar fractures. 12 But patella fracture has been reported even after suture anchor fixation, although the authors did ascribe the complication to surgical error. 13 The gracilis tendon is stronger than the native MPFL making it a viable tendon to harvest for reconstructive surgery. Use of this tendon reduces the likelihood of stress fractures due to the drill holes being smaller in comparison with a semitendinosus graft.
14 Furthermore, patella stability remains normal and knee function improves after gracilis tendon autograft. 15 Deie et al. 16 reported the use of periosteal fibroosseous tunnels for securing a single gracilis tendon. We have adapted this technique of periosteal fibro- e1976 osseous tunnels to a double-limbed gracilis graft to reconstruct the upper and lower borders as conventionally used for MPFL reconstruction. Once the graft is tensioned, it is sutured to the periosteal fibro-osseous tunnel with 2 sutures on the medial side and at least 1 suture on the lateral side of each periosteal fibroosseous sleeve. Each of the 2 periosteal fibro-osseous tunnels has 3 to 4 sutures securing the graft. Although the biomechanics of MPFL femoral fixation are being clarified, suture anchor fixation is comparable with interference screw fixation, although not as strong as the converging tunnel technique. 17 Suture fixation is comparable with suture anchor fixation as the suture is the weak link in suture anchor fixation.
18 Our technique is yet to be compared with more commonly described techniques, but present evidence suggests that our technique with multiple high tensile strength sutures may be weaker than interference fixation. The native MPFL is neither strong nor stiff, and multiple high tensile suture fixation along with postoperative immobilization may be adequate strength and stiffness for the MPFL reconstruction. Our patients have had few recurrent patella dislocations and no patella fractures during the 2.5 years that we have used this technique. The sutures have been well tolerated on the dorsal patella. None have been removed. Table 1 outlines advantages and disadvantages of this technique. Table 2 outlines the technique pearls.
Some authors believe that the proximal portion of the MPFL attaches onto the quadriceps expansion onto the patella. 19 This technique can be modified to weave the proximal limb through the quadriceps expansion and fix with suture as we have described. A fixation to the quadriceps tendon would reconstruct the medial quadriceps tendon-femoral ligament.
20
In conclusion, the described technique has avoided patella fracture as a complication and is flexible as to its fixation point on the patella. 
